NO-donating genistein prodrug alleviates bone loss in ovariectomised rats.
To find a more potent alternative with less oestrogen-related side effects for hormone replacement therapy (HRT) in postmenopausal osteoporosis, we designed and synthesized a NO-releasing prodrug of genistein (NO-G) according to the structure of NONSAIDs. The purpose of this study was to evaluate the effects of the prodrug on bone in ovariectomised (OVX) rats. Forty-eight adult Sprague-Dawley female rats were ovariectomised and treated with vehicle, 9 mg/kg genistein and 4.5, 9 or 18 mg/kg NO-G by oral administration daily. The bioassays were performed in terms of bone mineral density (BMD), mechanical testing, bone formation markers, bone alkaline phosphatase (b-ALP) and osteocalcin (OCN) and bone resorption marker urine deoxypyridinoline (DPD). In addition, the effects of the drugs on uterus and body weight were examined. After treatment for 12 weeks, the BMD of whole femur and tibia in the NO-G (9 and 18 mg/kg) groups were 12.1% and 12.2% higher than that of OVX group (P<0.01); the bending strength of the femur was 11.2% and 12.2% higher than OVX group (P<0.01). The OVX-induced increase of serum b-ALP, OCN and urinary DPD were markedly attenuated. The prodrug showed no side effects on uterus and body weight. The NO-releasing prodrug of genistein improves the bone loss in OVX rats without stimulatory effects on the uterus, which suggests that the product could potentially be used for the prevention and treatment of postmenopausal osteoporosis.